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SUMMARY

Neuromyelitis Optica (NMO, Devic's disease) is a rare demyelinating disease of the central nervous system, leading to optic neuritis and transverse
myelitis. The clinical course of the disease and ocular changes in pregnancy are still not well known. Here we present the subclinical ophthalmological
changes which were evaluated by spectral domain optical coherence tomography (SD-OCT) during the 39 weeks' gestation and postpartum period in
a pregnant woman with a diagnosis of NMO. In addition, we present the obstetric and neurological course of our patient and review the literature. A
30-year-old female with a history of NMO was ophthalmologically examined and SD-OCT was performed periodically every trimester to observe the
effects of pregnancy on the disease course. No ophthalmological changes were observed during the pregnancy and postpartum period. Caesarean

delivery was preferred due to obstetric indication. The patient was discharged on the second day of the postpartum period.
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INTRODUCTION

Neuromyelitis optica (NMO) or Devic's disease is an
autoimmune inflammatory disease of the central ner-
vous system (CNS) that predominantly affects the bra-
instem, spinal cord and optic nerves [1]. This severe di-
sease is characterised by optic neuritis and transverse
myelitis, which may lead to paralysis and blindness [2].
The presence of pathogenic antibodies against the CNS
water channel aquaporin-4 (AQP4) is responsible for
NMO and mostly found in the serum of patients with
NMO [3]. In addition, the appearance of spinal cord
MRI, which is characterised by a T2-weighted lesion
that contiguously extends over 3 or more vertebral seg-
ments, represents the most useful diagnostics for NMO.
This auto-antibody-induced disease principally affects
women, many of whom are of childbearing age [4].

Although few data exist in pregnant patients with
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NMO, most of the studies indicate that pregnancies may
be associated with increased disease activity and more
severe disability, both during pregnancy and the post-
partum period. Unlike MS, the relapse rate of NMO is not
reduced during the trimesters. Some studies have fou-
nd higher risks of pregnancy complications, e.g. misca-
rriage and pre-eclampsia [5].

In 2015, the diagnostic criteria of NMO were revised, using
core clinical features, the serology status of AQP4 and ima-
ging features [2]. Optic neuritis (ON), one of the core criteria
of NMO, is a common condition involving inflammation,
demyelination, and axonal injury in the optic nerve. This
process may lead to retinal ganglion cell (RGC) death, decre-
ased macular volume, and visual dysfunction, or permanent
visual loss [6]. Spectral domain optical coherence tomogra-
phy (SD-OCT), which is a non-invasive imaging tool, can
provide data on peripapillary and macular RNFL thicknesses
and generate macular maps [7].
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To our knowledge, no case report has been published
to date that demonstrated the subclinical and clinical
ophthalmological changes in a pregnant patient with
NMO during the gestational period. Here we report on
the periodical ophthalmological examination findings
in a 27-year-old pregnant woman with the diagnosis of
NMO.

CASE REPORT

A 27-year-old female patient was admitted to our Ob-
stetrics and Gynaecology Department with menstrual
delay and suspicion of pregnancy. Suprapubic pelvic ul-
trasonography revealed a 10-mm gestational sac, consi-
stent with a 5-week pregnancy.

In her medical history, she had a retrobulbar neuritis,
presenting with low vision and visual blurring at the age
of 15. Brain magnetic imaging was normal, except for
bilateral hyperintensities in the optic tractus, which is
consistent with optic neuritis. In the spinal MR, there was
a hyperintense lesion without contrast enhancement in
the cervical cord at the level of C2-C5. CSF analyses were
normal and no oligoclonal bands were observed. In the
visual evoked potential (VEP) examination, there were
prolonged p100 latencies. Aquaporin-4 antibodies were
negative. With these findings, the patient was diagnosed
with seronegative NMO and had been under periodic
follow-up for 15 years. Upon admission to our clinic, she
was not receiving any prophylactic orimmunomodulator
treatment. Routine laboratory tests were normal.

Foetal development was frequently monitored, and
obstetric ultrasounds were all normal. Double and triple

Figure 1. Weak hyperintense appearance in the form of plaques
in T2-weighted series at the level of C2-C4 vertebrae in the
cervical spinal cord
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antenatal screening tests, including PAPP-A: 11.6 m U/
MI, fB-Hcg: 68.5 ng/MI, NT MOM: 0.79, AFP: 45.7 IU/mL
and E3:2.11 ng/mL, were normal. There was no abnorma-
lity in her neurological examination and no changes were
observed during the 39 weeks of gestation. In her spinal
MRI examination, which is performed in the gestational
period, a weak hyperintense appearance was detected in
the T2-weighted series at the level of the C2-C4 vertebrae
in the cervical spinal cord (Fig.1). Apart from this lesion,
there was no pathological finding or contrast enhance-
ment in the brain and other spinal cord regions.

During pregnancy, she underwent a detailed ophthal-
mological examination periodically, including best co-
rrected visual acuity measurement using the Snellen
chart, intraocular pressure (IOP) measurement using
Goldmann applanation tonometry, and slit-lamp, dila-
ted fundus examination, and OCT measurements (RT-
Vue-XR Avanti, Optovue Inc., Fremont, CA, USA) in the
Ophthalmology Outpatient Clinic. A fundus examinati-
on was performed at regular intervals and the OCT mea-
surements were extracted.

In the first examination of the case after pregnancy de-
tection, her visual acuity was counting fingers at 1 me-
tre in both eyes, marked optic disc pallor and atrophy
in both eyes (Fig. 2), peripapillary nerve fibre thickness
(RNFL) was 50 um and 43 pum in the right and left eyes,
and ganglion cell complex thickness (GCC) was 52 pym
and 54 pm in the right and left eyes, respectively. Cent-
ral retinal thickness (CRT) was 225 pm and 221 yum in the
right and left eyes, respectively. Intraocular pressure was
13 mmHg in the right and left eyes. The patient was not
receiving anti-glaucomatous therapy. A visual field test
could not be performed, due to low vision level. RNFL
thickness in the right and left eyes at the end of the first
trimester, second trimester and third trimester: 50 um, 46
pm; 50 um, 46 um; 48 um, 46 um found, respectively. GCC
thickness in the right and left eyes at the end of the first
trimester, second trimester and third trimester: 53um,
54um; 56 um, 54 um; 54 um, 55 um found, respectively. In
addition, CRT values in the right and left eyes at the end
of the 1st, 2nd and 3rd trimesters: 223 um, 215 um; 223
pm, 217 pm; 226 um and 223 um were found, respective-
ly. At the end of the third trimester, intraocular pressure
was measured as 10 mmHg and 11 mmHg on the right
and left, respectively. During the pregnancy period, no
changes were observed in visual acuity.

As gestation reached 39 weeks, the patient was hospi-
talised because of regular uterine contractions. Althou-
gh a normal vaginal delivery was planned, an emer-
gency Caesarean section was performed under general
anaesthesia because of cephalopelvic disproportion
(CPD). No complications occurred during the delivery
and postpartum period.

DISCUSSION
We report the ophthalmological course and subcli-
nical ocular changes in a 21-year-old pregnant woman
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with a 12-year history of NMO. There is poor knowledge
about the influence of pregnancy in NMO. To our
knowledge, there are no data about the periodical
ophthalmological examination of patients with NMO
during pregnancy.

Several studies have indicated that pregnancy ne-
gatively influences the NMO disease course, due to
the increased relapse rate during the gestational pe-
riod [8-10]. In an international cohort study including
85 pregnancies, it has been claimed that NMO may be
a risk factor for other pregnancy complications, such
as miscarriage and pre-eclampsia. The miscarriage rate
was found to be 12.9 %, 7 were in the first trimester, 1 in
the second trimester, and 3 at an unknown time within
the first 24 weeks. Indeed, the pre-eclampsia rate was
higher among pregnant patients with NMO, compared
with the general population (116.5 % vs 3.2 %, respecti-
vely) [11]. Wang et al. reported some neonatal malfor-
mations that might be related to maternal NMO, inc-
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luding undeveloped external ear, lacrimal obstruction,
and scoliosis. Pre-eclampsia was not observed during
the pregnancy in this cohort study [12]. In this case,
we did not observe any relapses or pregnancy complica-
tions due to the NMO. Furthermore, during the delivery
and postpartum period, no complications or neonatal
malformations were observed in our patient with NMO.

From the immunological perspective, changes during
pregnancy and the disease-worsening factors are still
unclear. Very few studies have provided data on the role
of immunological factors. In addition to the expression
in astrocytes, recent reports have reported the presen-
ce of AQP4 in human and animal placenta. The expre-
ssion by placental syncytiotrophoblast, leading to an
AQP4-antibody-mediated attack on the placenta may
be responsible for miscarriages due to the occurrence
of placentitis [9]. Another disease-worsening factor in
pregnancy may be sexual hormones. Increase of oestro-
gen levels during pregnancy stimulates immunoglobu-
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Figure 2. Right (a) and left (b) eye colour fundus photograph and 3D optic disc sections of the case
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lin production and influences the inflammatory profile,
by switching from Th1 (T-helper cell type 1) cytokine
response to Th2 (T-helper cell type 2) and Th2 related
to humoral immunity predominating during the gesta-
tional period. This immunological shift toward humoral
immunity may contribute to increased pregnancy com-
plications in patients with NMO [9,11,13,14].

In a systematic review, it has been reported that mater-
nal symptoms during pregnancy were sensorial abnorma-
lities, neuropathic pain, motor weakness, visual symptoms,
incontinence, and spasticity [15]. Most of the patients with
NMO had an unfavourable relapse with severe vision re-
duction in the gestational period. In a recent study, it has
been shown that early age of onset predicts the severity of
visual impairment in patients with NMO spectrum disor-
der [16]. Consistent with this literature, our patient had an
early onset of NMO and poor visual outcome.

OCT is an analogue of B-mode ultrasonography,
using infrared light instead of ultrasound to provide
data on RNFL thicknesses and macular maps with seg-
mental thicknesses and volumes. With the recent de-
velopment of SD-OCT, it is possible to evaluate detai-
led different layers of retina with enhanced resolution
(2 pm), shorter acquisition times, three-dimensional
scans, and video imaging [7,17]. In addition, SD-OCT
provides information about the differential diagnosis
of demyelinating optic neuritis. In a prospective ca-
se-control study, Zhaou et al. compared the OCT cha-
racteristics in ON associated with NMO and idiopathic

ON [18]. They concluded that the NMO-ON group had
more pronounced RNFL thinning in all quadrants and
visual function impairment than the idiopathic ON
group. They also reported that microcystic macular
oedema (MME) was more common in patients with
NMO (32.2%) than in those with idiopathic optic ne-
uritis (10.75 %) (p = 0.001) [18]. It has also been repor-
ted previously that the RNFL and macula are thinner
and retinal atrophy is more severe and quicker than in
the other demyelinating diseases, such as multiple sc-
lerosis. In addition to these morphological differences,
clinically, optic neuritis in NMO has a greater female
preponderance, higher relapse rate, more bilateral in-
volvement and worse visual prognosis compared with
other demyelinating diseases [7,18]. Several studies
showed that the RNFL thickness of patients with NMO
is reduced to 55-83 um, compared to 93-108 um in
the respective control groups [18-20].

CONCLUSION

Although the association of pregnancy and NMO is
extremely rare, the few available data indicate an effect
on disease exacerbation. Our case study may contribute
to the literature on how pregnancy affects NMO from
the ophthalmological view and on the observation of
subclinical changes on the central retina and peripa-
pillary nerve fibre thickness.
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